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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et al 
(5,500,900). 

Consider claim 1 . Chen teaches a head-related transfer function model for use (in any 
event, "for use" is not a positive structural limitation) with 3D sound applications, comprising 
(a) a plurality of Eigen filters (fig 5a, #42 & 43); (b) a plurality of spatial characteristic fiinctions 
are adaptively combined with said plurality of Eigen filters (fig 5a, #106 & 107); and (c) a 
plurality of regularizing models (the spline model, col 5, lines 66 - 67 through col 6, lines 1 -5) 
adapted to regularize said plurality of spatial characteristic fiinctions (fig 5 a, #107 & 108) prior 
to said respective combination with said plurality of Eigen filters (fig 5a, #51 & 52). The spline 
method explains that the regularizing is done in the STCF's and FETF's measurements (col 5, 
lines 18 - 43). Chen also teaches time domain filtering as an alternative (where the basic filters 
are implemented in the time domain rather than the fi-equency domain, the process of 
convolution is carried out on the input signal and basic filters in impulse response form : 
col. 6, In. 56 to col. 7, In. 5). Chen fiirther teaches fi"ee-field-to-eardrum transfer fimctions 
(FETF's), also known as head related transfer fiinctions (HRTF's) (col. 1, In. 40-50). Chen also 
teaches that H (co,e,<D) is the measured FETF (i.e., HRTF) at some azimuth 9 and elevation O, 
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the overall model response, can be expressed as the equation (1) (col. 4, hi. 11-13; see also col. 3, 
In. 56 to col. 7, hi. 5). Chen clearly admits in (col 6, hi. 56 to col. 7, hi. 5) that in the above 
example, the filtering of components is performed in the fi-equency domain, but it should be 
apparent that equivalent examples could be set up to filter components in the time domain 
[Emphasis added]. Chen further admits in (col. 7, hi. 1-5) that where the basic fiUers are 
implemented in the time domain rather then the fi-equency domain, the process of convolution is 
carried out on the input signal and the basic filters in impulse response form [Emphasis added]. 
According to Chen's admission, equation (1) can be expressed in time domain transfer fiinction 
(i.e., the impulse response form if the basic filters has the same form as equation (1) with the 
spatially variant terms Wj (0,0) separated fi-om the time-dependent terms in the impulse 
response) (col. 6, In. 56 to col. 7, In. 5). It would have been obvious to one of ordinary skill in 
the art that in case equation (1) expressed in time domain or impulse response form as admitted 
by Chen, all of the remaining equations (e.g., T to 7) are also expressed and calculated in 
impulse response forms. Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to utilize and process the teachings of Chen in time domain in 
order to provide shorter processing time, since implementations and operation in fi*equency 
domain transfer fimctions are often slow (because the use of FFT and EFFT). Moreover, 
Column(s) 5, line(s) 5-43 clearly shows that the STCF's Wi(0, <I>), i = 1, p, are obtained by 
fitting a spline fimction over azimuth and elevation variables to STCF samples. Moreover, 
equations (5), (6), and (7) are computed based on a plurality of variables, hi short, the 
regularizing model of Chen provides a plurality of HRTF's v^th varying degrees of smoothness. 
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Consider claim 2. Chen further teaches the head-related transfer function model for use 
(in any event, "for use" is not a positive structural limitation) with 3D sound applications further 
comprising a summer (fig 5a, # 80 & 81) operably coupled to the plurality of combined Eigen 
filters combined with the plurality of regularized spatial characteristic functions to provide the 
head-related transfer function model (fig 5a, #51 and 52). 

Consider claim 3. Chen further teaches the plurality of regularizing models are each 
adapted to perform a generalized spline model (col 5, lines 66-67 through col 6, lines 1-5). The 
spline method explains that the regularizing is done in the STCF's and FETF's measurements 
(col 5, lines 18-43). 

Consider claim 4. Chen further teaches a smoothness control operably coupled with the 
pluraHty of regularizing models to allow control of a trade-off between localization and 
smoothness of the head-related transfer function (col 5, lines 27-43). 

Consider claim 5. Chen teaches a head-related impulse response model for use (in any 
event, "for use" is not a positive structural limitation) with 3D sound applications, comprising a 
plurality of Eigen filters (fig 5a, # 51 & 52); a plurahty of spatial characteristic functions are 
adapted to be respectively combined with the plurality of Eigen filters (fig 5a, #106 & 107); and 
a plurality of regularizing models adapted to regularize the plurality of spatial characteristic 
functions (fig 5 a, #106 & 107) prior to the respective combination with the plurality of Eigen 
filters (fig 5a, #51 & 52). (The ref for this claim is in col 5, lines 29 43). Chen also teaches time 
domain filtering as an alternative (where the basic filters are implemented in the time domain 
rather than the fi-equency domain, the process of convolution is carried out on the input signal 
and basic filters in impulse response form : col. 6, hi. 56 to col. 7, hi. 5). Chen further teaches 
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free-field-to-eardrum transfer functions (FETF's), also known as head related transfer functions 
(HRTF's) (col. 1, In. 40-50). Chen also teaches that H ((0,9,0) is the measured FETF (i.e., 
HRTF) at some azimuth 9 and elevation O, the overall model response, can be expressed as the 
equation (1) (col. 4, In. 1 1-13; see also col. 3, In. 56 to col. 7, hi. 5). Chen clearly admits in (col. 
6, In. 56 to col. 7. In. 5 ) that in the above example, the filtering of components is performed in 
the frequency domain, but it should be apparent that equivalent examples could be set up to filter 
components in the time domain [Emphasis added]. Chen further admits in (col. 7, hi. 1-5) that 
where the basic filters are implemented in the time domain rather then the frequency domain, the 
process of convolution is carried out on the input signal and the basic filters in impulse response 
fonn [Emphasis added]. According to Chen's admission, equation (1) can be expressed in time 
domain transfer function (i.e., the impulse response form if the basic filters has the same form as 
equation (1) with the spatially variant terms Wi (9,0) separated from the time-dependent terms in 
the impulse response) (col. 6, In. 56 to col. 7, In. 5). It would have been obvious to one of 
ordinary skill in the art that in case equation (1) expressed in time domain or impulse response 
form as admitted by Chen, all of the remaining equations (e.g., 1' to 7) are also expressed and 
calculated in impulse response forms. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to utilize and process the teachings of Chen in 
time domain in order to provide shorter processing time, since implementations and operation in 
frequency domain transfer functions are often slow (because the use of FFT and EFFT). 
Moreover, the regularization HRTF filter produced by summing Eigen filters and regularized 
spatial characteristics functions is met by the FETF model (step 37 in fig(s). 4). Also see 
colunm(s) 6, line(s) 6-15. 
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Consider claim 6. Chen further teaches the head-related impulse response model for use 
(in any event, "for use" is not a positive structural limitation) with 3D sound applications further 
comprising a summer adapted to sum the plurality of combined Eigen filters combined v^ith the 
plurality of regularized spatial characteristic functions to provide the head-related impulse 
response model (fig 5a, # 80 & 81). 

Consider claim 7. Chen further teaches the plurality of regularizing models are each 
adapted to perform a generalized spHne model (spline model explained at col 5, lines 1-43). 

Consider claim 8. Chen further teaches a smoothness control in communication with the 
plurality of regularizing models to allow control of a trade-off between localization and 
smoothness of the head-related transfer function (col 5, lines 28-33). 

Consider claims 9-12. Chen teaches a method of determining spatial characteristic sets 
for use (in any event, "for use" is not a positive structural limitation) in a head-related transfer 
function model, comprising constructing a covariance data matrix of a plurality of measured 
head-related transfer functions (col 4, lines 40-67); performing an Eigen decomposition of the 
covariance data matrix to provide a plurality of Eigen vectors (col 4, lines 14 - 55); determining 
at least one principal Eigen vector from the pluraHty of Eigen vectors (col. 4, hi. 39 to col. 5, hi. 
4; col 6, lines 14 - 49); and projecting the measured head-related transfer functions back to the at 
least one principal Eigen vector to create the spatial characteristic sets (fig. 4, steps 30-35; col 5 
& 6, lines 56 - 67 and 1 - 23). Chen teaches use of frequency domain functions, and frequency 
domain filtering. Chen also teaches time domain filtering as an alternative (where the basic 
filters are implemented in the time domain rather than the frequency domain, the process of 
convolution is carried out on the input signal and basic filters in impulse response form : 
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col. 6, In. 56 to col. 7, In. 5). Chen further teaches free-field-to-eardrum transfer functions 
(FETF's), also known as head related transfer functions (HRTF's) (col. 1, In. 40-50). Chen also 
teaches that H (ca,e,0) is the measured FETF (i.e., HRTF) at some azimuth 9 and elevation O, 
the overall model response, can be expressed as the equation (1) (col. 4, bi. 11-13; see also col. 3, 
In. 56 to col. 7, to. 5). Chen clearly admits in (col. 6, to. 56 to col. 7. In. 5^ that in the above 
example, the filtering of components is performed in the frequency domain, but it should be 
apparent that equivalent examples could be set up to filter components in the time domain 
[Emphasis added]. Chen further admits in (col. 7, to. 1-5) that where the basic filters are 
implemented in the time domain rather then the frequency domain, the process of convolution is 
carried out on the input signal and the basic filters in impulse response form [Emphasis added]. 
According to Chen's admission, equation (1) can be expressed in time domain transfer function 
(i.e., the impulse response form if the basic filters has the same form as equation (1) with the 
spatially variant terms Wj (0,0) separated from the time-dependent terms in the impulse 
response) (col. 6, In. 56 to col. 7, to. 5). It would have been obvious to one of ordinary skill in 
the art that in case equation (1) expressed in time domain or impulse response form as admitted 
by Chen, all of the remaining equations (e.g., T to 7) are also expressed and calculated in 
impulse response forms. Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to utilize and process the teachings of Chen in time domain in 
order to provide shorter processing time, since implementations and operation in frequency 
domain transfer functions are often slow (because the use of FFT and IFFT). Moreover, 
Column(s) 5, line(s) 5-43 clearly shows that the STCF's Wi(0, O), i = 1, p, are obtained by 
fitting a spline function over azimuth and elevation variables to STCF samples. Moreover, 
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equations (5), (6), and (7) are computed based on a plurality of variables. In short, the 
regularizing model of Chen provides a plurality of HRTF's with varying degrees of smoothness. 



Response to Arguments 
3. Applicant's arguments filed 1 1/22/04 have been fully considered but they are not 
persuasive. 

Regarding the Chen reference, applicant states that Chen fails to teach or suggest a 
plurality of regularizing models to regularize a plurality of spatial characteristic functions and 
spatial characteristic sets prior to a respective combination with a plurality of Eigen filters to 
provide a plurality of HRTF's with varying degrees of smoothness. In contrast to applicant's 
assertions, Column(s) 5, line(s) 5-43 clearly shows that the STCF's Wi(9, O), i = 1, p, are 
obtained by fitting a spline function over azimuth and elevation variables to STCF samples. 
Moreover, equations (5), (6), and (7) are computed based on a plurality of variables. In short, the 
regularizing model of Chen provides a plurality of HRTF's with varying degrees of smoothness. 
On page(s) 4, line(s) 13-17 and page(s) 6, line(s) 29-30 and page(s) 7, line(s) 1-4 of applicant's 
specification disclose "[A] generalized spline model for regularization for interpolation and 
smoothing" and "the regularizing models 212-216 in the disclosed embodiment performs [A] 
so-called generalized spline model function". Furthermore, fig(s). 2 of the pending application 
is clearly met by fig(s). 4 of Chen. For instance, steps 102-1 14 of the pending application are 
corresponding to steps 31-37 of Chen. The mere fact that a given structure is integral does not 
preclude its consisting of various elements, Nerwin v. Erlicman. 168 USPQ 177, 179 (PTO Bd. 
Of Int. 1969). 
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Regarding the Chen reference, applicant states that Chen fails to teach a single 
regularization HRTF filter produced by summing Eigen filters and regularized spatial 
characteristics functions. In contrast to applicant's assertions, the regularization HRTF fiUer 
produced by summing Eigen filters and regularized spatial characteristics funcfions is met by the 
FETF model (step 37 in fig(s). 4). Also see column(s) 6, line(s) 6-15. 



4. Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to Due Nguyen whose telephone number is 703-308-7527. The 
examiner can normally be reached on 6:00AM-2:30PM. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Curtis Kuntz can be reached on 703-305-4708. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained fi-om the Patent 
Application Infomiation Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status infonnation for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



Due Nguyen I- 
Primary Examiner 
Art Unit 2643 
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